IMPORTANCE Evidence-based practice (EBP) is necessary for improving the quality of health care as well as patient outcomes. Evidence-based practice is commonly integrated into the curricula of undergraduate, postgraduate, and continuing professional development health programs. There is, however, inconsistency in the curriculum content of EBP teaching and learning programs. A standardized set of minimum core competencies in EBP that health professionals should meet has the potential to standardize and improve education in EBP.
Introduction
The term evidence-based medicine was first developed in the field of medicine in the early 1990s, but as its use expanded to include other health disciplines, it became known as evidence-based practice (EBP). Evidence-based practice provides a framework for the integration of research evidence and patients' values and preferences into the delivery of health care.
1,2 Implementation of EBP principles has resulted in major advances in improving the quality of delivered health care as well as patient outcomes. The last 20 years have seen EBP increasingly integrated as a core component into the curriculum of undergraduate, postgraduate, and continuing education health programs worldwide. 3, 4 Many national registration bodies and accreditation councils (eg, the Accreditation
Council for Graduate Medical Education in the United States) expect that all clinicians (ie, health professionals and learners of any discipline) should be competent in EBP. 5 The National Academy of Medicine (formerly the Institute of Medicine), an independent, nongovernmental, nonprofit organization that provides advice, counsel, and independent research on major topics in health care, has recognized EBP as one of the core competencies necessary for continuous improvement of the quality and safety of health care. 6 Although many teaching strategies have been used and evaluated, a lack of EBP knowledge and skills is still one of the most commonly reported barriers to practicing EBP. 7, 8 One of the potential explanations is the inconsistency in the quality and content of the EBP teaching programs 9 (also L.A., P.G., T.H., unpublished data, 2018). A standardized set of core competencies in EBP for clinicians and students may therefore improve EBP teaching and learning programs as well as EBP knowledge and skills. 10 Core competencies have been defined as the essential minimal set of a combination of attributes, such as applied knowledge, skills, and attitudes, that enable an individual to perform a set of tasks to an appropriate standard efficiently and effectively. 11 Core competencies offer a common shared language for all health professions for defining what all are expected to be able to do to work optimally.
Recognizing it as a promising way of reforming and managing medical education and ultimately improving quality of care, 12, 13 
the Institute of Medicine report Health Professions Education: A Bridge
to Quality endorsed competency-based education across the health professions. 4 Implementation of competency-based education involves the identification of core competencies, designing curricula and teaching programs that clearly articulate the attributes underpinning each core competency, and developing assessment tools that provide a valid and reliable evaluation of these core competencies.
14 A clear outline of core competencies is critical in any health care education setting, as it informs the blueprinting of a curriculum, including learning outcomes, assessment strategies, and graduate attributes. [15] [16] [17] Therefore, defining core competencies is a priority in health care education. 11, [18] [19] [20] [21] [22] Unaware of any systematically derived set of core competencies in EBP, we set out to remedy this deficiency. The objective of this study was to develop a consensus-based set of core EBP competencies that EBP teaching and learning programs should cover.
Methods
We conducted a multistage, modified Delphi study, in which we (1) generated, from a systematic review, an initial set of potential competencies to be considered for inclusion in the EBP core competencies set; (2) conducted a 2-round modified Delphi survey to prioritize and gain consensus on the most essential EBP core competencies; (3) held a meeting to finalize the consensus on the set of EBP core competencies; and (4) sought feedback and endorsement from EBP experts and planned for dissemination.
Generation of an Initial Set of Relevant EBP Competencies
We previously completed a systematic review of EBP educational studies, following Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting guidelines. 23 Studies were eligible if they were controlled (that is, had a separate group for comparison) and had investigated the effect of EBP education among clinicians (irrespective of the level of training, profession, or intervention format). Of 1682 articles identified, we screened 714 titles and abstracts for eligibility. Of these, 286 full-text articles were obtained for review, and 83 articles proved eligible. Results of the review, rather than competencies, are reported elsewhere. 23 We reviewed included studies to identify EBP competencies addressed in these studies. In addition, EBP curricula and key statements (eg, Sicily statement on EBP, 24 Institute of Medicine reports, 4 and the Informed Health Choice key concepts 25, 26 )
were identified by contacting experts in this field and reviewing suggested documents. These were reviewed for relevant EBP competencies, which were defined as "attributes such as applied knowledge, skills and attitudes that enable an individual to perform a set of tasks to an appropriate standard efficiently and effectively." 11 Three of us (L.A., T.H., and P.G.) independently extracted EBP competencies from a random sample of 20 articles and continued discussion until consensus was attained. Afterward, one of us (L.A.) extracted EBP competencies from the rest of the included articles. These authors reviewed this set of initial EBP competencies for duplication, overlap, and clarity, leaving uniquely specified competencies. The same 3 authors grouped these competencies into the relevant EBP steps (introductory, ask, acquire, appraise and interpret, apply, and evaluate). eMethods 1 in the Supplement presents detailed methods of this stage.
Two-Round Delphi Survey
We used a modified 2-round Delphi survey to obtain the input of a broad range of experts and stakeholders on the most essential EBP core competencies. [27] [28] [29] [30] We used a purposive and snowball sampling approach to invite clinicians who had significant experience in teaching and/or practicing ) and the required level of detail and time commitment to be delivered. For round 2, we retained EBP competencies that attained a predefined consensus level of at least 70% of participants per competency or a combined rating of greater than or equal to 85% across 2 rating categories (eg, combined rating of mentioned and explained Ն85%).
Participants who responded and completed the round 1 survey were invited to participate in round 2 (May-June 2017). For this round, we revised the retained competencies based on feedback from participants and arranged them into 5 groups ( Figure) . Group A included competencies that a predefined consensus (Ն70%) agreed should be practiced with exercises or explained or mentioned;
participants were advised that these would be included in the final set of core competencies unless strong objection was received in that round. Groups B, C, and D were competencies that did not achieve the predefined consensus level in round 1, but most (Ն85%) agreed should be practiced with exercises or explained; explained or mentioned; or mentioned or omitted, respectively. Participants in round 2 were asked to rate whether these competencies should be practiced with exercises or explained, explained or mentioned, or mentioned or omitted. Group E included new competencies that were suggested by round 1 participants, who then rated them omitted, mentioned, explained, or practiced with exercises.
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Survey Monkey, a web-based survey service, provided the platform for the surveys. In both rounds, participants were given a chance to suggest additional competencies, argue for or against proposed competencies, and comment on competency wording and comprehension. We obtained ethics approval for this study from the Human Research Ethics Committee at Bond University.
Participants were informed that consent was assumed if they responded to the survey. Detailed methods of the Delphi survey are presented in eMethods 2 through 4 in the Supplement. 
Consensus Meeting and Postmeeting Activities

EBP competencies identified 86 Unique competencies remained after removal of duplicates
Consensus meeting
Consensus on the 68 competencies to be included in the final set of EBP core competencies (48 competencies achieved consensus level in round 2+20 of the 29 that did not achieve consensus) Participants in the 2-round Delphi survey rated the relative importance of each competency as "omitted: is not a priority to be included in an EBP teaching program," "mentioned: should be just mentioned in an EBP teaching program (ie, provide common knowledge of the competency)," "explained: should be briefly explained in an EBP teaching program (ie, provide understanding of the competency but without practical exercises)," or "practiced with exercises: should be practiced with exercises in an EBP teaching program (ie, provide a detailed understanding of the competency, enhanced with practical exercises)." including the International Society for Evidence-Based Health Care board members). Based on feedback from EBP experts, we further revised the wording and explanation of the competencies. All coauthors were emailed the draft document and provided minor wording suggestions.
Postmeeting activities
Results
Generation of an Initial Set of Relevant EBP Competencies
We identified 234 EBP competencies, which decreased to 86 unique competencies after removal of duplicates. eTables 1 and 2 and the eFigure in the Supplement present details. After round 1, 11 competencies attained the predefined consensus level (Ն70%) (group A); 25 competencies were rated by the majority (Ն85%) practiced with exercises or explained (group B); 28 were rated by the majority (Ն85%) explained or mentioned (group C); 4 were rated by the majority (Ն85%) mentioned or omitted (group D); and 9 new competencies were suggested by participants (group E). After round 2, 48 competencies had achieved the consensus level (Ն70%): 
Delphi Survey and Consensus Meeting
Core Competencies in EBP
After the 2 rounds of Delphi survey and the consensus meeting, a total of 68 competencies achieved consensus for inclusion in the final set of EBP core competencies. Table 2 presents the final set of EBP core competencies (eTable 5 in the Supplement includes the set and an elaboration of each competency). The final set of EBP core competencies are grouped into the main EBP domains: introductory (n = 5); ask (n = 3); acquire (n = 4); appraise and interpret (n = 9); apply (n = 4); and evaluate (n = 2). We also provide a description of each key competency and the level of detail or delivery for each one (a proxy of the time that should be dedicated to teaching each competency-M, mentioned; E, explained; and P, practiced with exercise). We found that most of the core competencies could be classified within the 5-step model of EBP, which is also used by the Sicily statement, 24 except for the introductory competencies, which we therefore retained.
Discussion
This study was a rigorous process, which involved integrating evidence from a systematic review, conducting a modified Delphi survey, holding a consensus meeting, and receiving external feedback from EBP experts, to achieve consensus on the most essential core competencies that should be taught in EBP educational programs for clinicians and students. The final consensus set includes 68 core competencies. A previous study has developed a set of EBP competencies, but it was limited to a single discipline (nursing) and country (United States) and did not use a systematic review to inform the Delphi survey. 32 Some competencies appear in this previously identified set (eg, critical appraisal of a research article, formulate a clinical question using PICO [patient, intervention, comparison, outcome]). However, our competencies are more specific and extend to include the application of evidence, including through shared decision making, and evidence implementation at the individual clinical level. The set of EBP core competencies highlights the required level of detail needed (ie, mentioned, explained, and practiced with exercises) for each EBP competency as a proxy for the amount of time that should be dedicated to each. Additionally, we view this set of EBP core competencies as a contemporary and dynamic set. As the field matures, new competencies will undoubtedly need to be added, and others removed. For instance, shared decision making and the Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach are 2 recent competencies that were not taught in EBP curricula previously. We plan to review this set periodically and welcome any feedback.
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With the increased availability of trustworthy preappraised evidence resources, clinicians can practice EBP without being fully competent in detailed critical appraisal of individual studies. What they must know, however, is how to critically interpret and apply the results presented in these preappraised sources. 33, 34 This full understanding is necessary to trade off desirable and undesirable Identify the difference between "statistical significance" and "importance," and between a lack of evidence of an effect and "evidence of no effect" a E (continued) The core competencies should be suitable to inform the curricula for an introductory course in EBP for clinicians of any level of education and any discipline. The competencies provide building blocks for EBP educators to use to develop their own curriculum, tailored to local learning needs, time availability, discipline, and the previous EBP experience of the learners. Competencies are unlikely to be exhaustive or tailored to the specific needs of any one discipline. However, some of the competencies might be more relevant to one discipline than another (eg, diagnosis is more relevant to the discipline of medicine than to others). The order of the EBP core competencies in the set does not reflect the order of their importance or sequence in teaching. Educators can modify their approach to teaching these competencies based on case-based scenarios or articles, and it is likely that optimal communication of competencies will require teaching in more than one setting using a number of different scenarios and/or articles. For example, a teaching session can be initiated using an equivocal risk-benefit balance case scenario and teaching the shared decision-making skills needed, providing patient decision aids where possible. Then, teachers can explain the evidence incorporated into the decision aids and the derivation and interpretation of quantities, such as absolute risk difference and number needed to treat or harm.
Educators and curriculum developers in EBP are encouraged to evaluate the content of their current curriculum and integrate these competencies into it. Educators may find mapping core competencies to existing curricula will allow identification of any gaps in the coverage of essential 
Limitations
A key strength of the study is the systematic review and Delphi survey approach to achieving international consensus about a contemporary set of core competencies in EBP curricula. Although we selected Delphi participants to represent a diverse range of health professions and expertise, they may not adequately represent the full spectrum of views held by individuals within a single profession.
